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•'• dy= v(i-e*x*y and ^ C J i/(i-cv)= c -r^ /(1_ca; V 

= -4v(l-c 8 a; 2 ). Squaring, j/ 8 =-\(l-cV), or c , (as , +» , )=l, the 
equation of a circle. 

Also solved by G. B. M, Zerr, and V. M. Spunar. 

Erratum. In problem 264, Calculus, the proposer evidently meant 

/d*<t>y s {d»*y 
\W) m9tead of WF)' 

MECHANICS. 

215. Proposed by R. D. CARMICHAEL, Anniston, Ala. 

Determine the curve in a vertical plane along a chord of which a par- 
ticle will slide under the force of gravity and the retardation of friction so 
that it will traverse the whole length of the chord in a time t which is inde- 
pendent of its direction as long as the upper end of the chord remains fixed. 
Discuss the result. 

Solution by J. SCHEFFER, A. M„ Kee Mar College, Hagerstown, Md. 

Take the fixed end of the chord for the origin of the axes, that of x 
being horizontal, and that of y vertical. Let s denote the length of any 
chord drawn from the fixed point, and denote by 9 the angle it makes with 
the horizon. Then, denoting the coefficient of friction by /*, we have 

s=gr(sin 0— tx cos e ) -~-, t being the time. If now, t is to be independent of #, 
must be a constant, say=a. 

=a, or, x i +y i =a{y— vx), a circle, the 



sin0— v cos o 

. V(x*+y*) 



y v-x 



i/W + y*) i/ {x 2 +y*) 
coordinates of the center of which are — Ja/* and Ja, and radius 

= - |i/(H-a»). 

Also solved by G. B. M. Zerr. 

215. Proposed by HENRY WRITT, Genoa Junction, Wisconsin. 

Suppose two centers of attractive forces A and B having a ratio 
1 : 330,000, and influence reducing as the second power of the distance, i. e., 



208 

R~ 2 . Then there is a point, P, on the line joining A and B, where 

7p= — ,4p 2 , or 1 : 575, nearly. At this point the attractions are equal 

but opposite in direction along AB. It is proposed to find the surface 
through the point P which is the locus of the direction of the resultant of 
the two forces directed towards A and B, i. e., the locus of the diagonals of 
the minimum parallelogram of forces. 



Solution by G. B. M. ZERR, A. M., Fh. D., Philadelphia, Fa. 

We are to find a surface such that every point on this surface is 
equally attracted by both centers of force. 

Let A be the origin; (x, y, z) the coordinates of any point on the sur- 
face sought; AB=a. 

Then 1 = 330000 

men, x2+y , +z , ( a _ x y +y s +z 2- 

.'• 329999(a; 8 +y 2 +z 2 ) =a 8 — 2a% is the required surface. 

This is a sphere radius qoqqqq > with center distant ooqqqq from A. 

When y=*=0 *= 3 = a(lTl00|/88) 

wnen y z u, x 1±100 ,/33 329999 

•'. P divides a in the ratio 1 : 575, nearly. 



217. Proposed by G. B. M. ZERR, A. M., Ph. D., Philadelphia, Pa. 

Given, the mean distance from earth to sun, 1.49 x 10 15 centimeters; 
radius of the earth, 6.37 x10 s centimeters; velocity of the earth in its orbit, 
2.96x10" centimeters per second; velocity of rotation of a point on the equa- 
tor, 4.63x10* centimeters per second; mass of the earth, 6.14x10 s7 grams; 
find (1) the total energy of the earth in ergs; (2) the angular velocity of 
the earth on its axis; and (3) the angular velocity of the earth around the sun. 



Solution by the PROPOSER. 

Let m=earth's mass, v=its velocity of rotation, V=its velocity of 
translation. 

(1) Energy of translation =JmV 8 . Energy of rotation^/*" 2 ~lmv i . 

Total energy=m( y+ f~) =6.14X10 87 (4.3808x10' 8 -f 4.2874X10 8 ) 
=269X10 38 dynes. 

(2) r»=t>, or «=v/r=|g^- 8 =.0000727. 

(3) RU=V, or [7= F/i2=|gg^ = i | 9 ==.000000002. 



